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ABSTRACT 
 
 
 
  The electrical discharge machining (EDM) is considered as non-conventional 
machining due to its different method of machining compared to conventional 
machining. This study presents the results of experimental studies carried out to conduct 
a comprehensive investigation on the influence of EDM input parameters on the 
characteristics of EDM process. The machining parameters include peak current, servo 
voltage, pulse ON time and pulse OFF time. The study was conducted using 2 levels of 
full factorial method in Design of Experiments (DOE). The design expert version 9 
software was employed to perform all the data analysis for full factorial and Central 
Composite Design (CCD) experiments. Basically, this study evaluates the EDM 
performance on Stainless Steel 316L using Sodick EDM linear motor series AM3L 
which employed copper impregnated graphite of diameter 7.0 mm as the tool electrode. 
The machining responses are material removal rate (MRR), electrode wear rate (EWR), 
surface roughness (SR) and dimensional accuracy. An optimum setting was determined 
based on DOE and analysis of variance analysis (ANOVA). Result’s showed that peak 
current was the most significant factors to all machining responses. The servo voltage 
does not have significant effect to the machining responses in the Response Surface 
Methodology (RSM). Higher current produced higher MRR, EWR, SR and dimensional 
accuracy. Maximum MRR was obtained at peak current ranging from 27amp to 38amp, 
pulse on time range from 120μs to 145μs and 60μs of pulse off time. Maximum EWR 
was obtained at peak current ranging from 27amp to 37amp, pulse on time range from 
140μs to 160μs and 60μs of pulse off time. Lower dimensional accuracy and SR 
obtained at 5amp of pulse on time. Higher pulse off time produced lower MRR and 
EWR. 
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ABSTRAK 
 
 
 
 Pemesinan nyahcas elektrik dianggap sebagai bukan pemesinan konvensional 
kerana kaedahnya adalah berbeza dengan pemesinan konvensional. Kajian ini 
membentangkan hasil kajian eksperimen yang dijalankan dengan siasatan menyeluruh 
mengenai pengaruh parameter Pemesinan Nyahcas Elektrik (EDM) terhadap bahan yang 
dimesin.  Parameter pemesinan adalah arus elektrik, voltan servo, pulse ON dan pulse 
OFF. Kajian ini dijalankan dengan menggunakan dua aras pemfaktoran penuh dalam 
rekabentuk eksperimen. Perisian Design Expert versi ke-sembilan telah digunakan untuk 
menjalankan semua analisis data eksperimen Central Composite Design (CCD) dan Full 
Factorial. Pada asasnya, kajian ini menilai prestasi pemesinan menggunakan Sodick 
EDM linear motor series AM3L dengan mata alat elektrod Copper impregnated graphite 
berdiameter 7.0 mm terhadap Stainless Steel 316L. Pemboleh ubah tindak balas adalah 
material removal rate (MRR), electrode wear rate (EWR), surface roughness (SR) dan 
dimensional accuracy. Penetapan optimum ditentukan berdasarkan Rekabentuk 
Eksperimen dan Analisis Varians (ANOVA). Keputusan menunjukkan bahawa arus 
elektrik adalah faktor yang signifikan terhadap respon pembolehubah. Servo Voltage 
tidak signifikan terhadap respon pemesinan dalam RSM. Arus elektrik tinggi 
menghasilkan MRR, EWR, SR dan ketepatan dimensi yang tinggi. MRR yang tinggi dan 
optimum diperolehi pada julat arus elektrik  27amp hingga 38amp, julat pulse on time 
pada 120μs to 145μs  and pada 60μs pulse off time. Maksimum EWR diperolehi pada 
julat arus elektrik 27amp hingga 37amp, julat pulse on time dari140μs hingga 160μs dan 
pada 60μs pulse off time. Ketepatan dimensi yang rendah dan SR diperoleh pada pulse 
on time 5 amp. Pulse off time yang tinggi menghasilkan MRR dan EWR yang rendah. 
 
 
